Summary: An educationalhistory,corroboratedby recordswhere available, was obtainedon 54 of the 58 adult offspringof 17 bipolarmanic-depressives. The offspringwere alsointerviewedand psychiatricstatuswas ascertained.
developing the disorder. Furthermore, there is good evidence that bipolar manic depression may be more prevalent among individuals who have periods of definite social and creative success (Waters, 1980a) .
In an effort to understand this, recent reports have focused on educational attainment and IQ before the onset of bipolar manic depressive disorder to see if@ higher attainment is already apparent at that stage.
In this report we evaluate the educational per formance, attainment and intelligence quotient of the offspring of bipolar manic-depressives, almost half of whom already show some evidence of affective disorder (Waters and Bouer, 1980) . We hypothesize that, prior to the onset of affective symptoms, the affectively ill offspring will not show any decline in educational performance or have a lower IQ than their well siblings. Furthermore, we hypothesize that after the onset of symptoms these ill offspring will still be capable of the same levels of academic attainment as their well siblings. Woodruff ci al (1968) compared the highest occupational and educational achievement of 50 male and 50 female primary affective disordered (PAD) patients with their siblings of the same sex. Seven of the male and five of the female probands had been admitted on the index occasion for mania and the remainder for depression. Overall, female probands had attained a higher occupational (but not edu cational) level than their female siblings. Male probands and their brothers were indistinguishable on these same indices. In this study, female occupational attainment was registered on the basis of the husband's attainment rather than that of the subject herself. In a subsequent report, an enlarged sample of 70 unrelated males and their 128 brothers was examined, using similar indices and methodology but taking into consideration whether the proband was bipolar (29) or unipolar (41) (Woodruff ci al, 1971) . Overall, the bipolar probands and their brothers showed a higher level of occupational and educational achieve ment than the unipolar probands and their brothers, whose occupational and educational attainment indices approximated to population norms. However, the bipolar probands had not shown a higher level of attainment than their siblings. Both these studies relied on the proband as the sole data source. The siblings were not interviewed. In a Swedish study of 117 bipolar patients, Petterson found that only 26 per cent had not been educated past elementary school and that 29 per cent had matriculated (Petterson, 1977) . This differed sig nificantly from the educational profile of the populace of large towns, where 60 per cent had not been educated past elementary school and only 10 per cent had matriculated. It is not clear, however, whether Petterson controlled for the substantial social class advantage the bipolar sample held over the general population.
457 Mason (1956) examined the pre-recruitment IQ's of 510 army veterans hospitalized for functional psychiatric disorders. As a control, data were avail able on 290,163 recruits assessed at the same time with the same test (Army General Classification Test; AGCT). Of the psychiatrically ill veterans, 368 had been hospitalized for schizophrenia and 25 for manic depression. The schizophrenic subjects in general, and the paranoid and simple subtypes in particular, scored significantly lower on the AGCT, whereas the manic depressive subjects scored significantly higher. Al though the sample of manic-depressives is small and polarity is not specified, this follow-back design is robust, and the findings on the schizophrenic subjects are consistent with more recent reports (for a review, see Offord and Cross, 1969) .
In @ another follow-back study Burns and Offord looked at the pre-illness IQ and educational attain ment of 20 severely depressed females (Bums and Offord, 1972 There was no significant correlation between the IQ's ofunipolar parents andtheir offspring. Since the offspring of the manic-depressive parents were still children (mean age 10.2 years), the question of whether there was any association between manic depression in the offspring and IQ could not be examined. Finally, in an anecdotal report, Kestenbaum described six of thirteen children with a family history of bipolar disorder as exhibiting â€oe¿ specific patterns in psychological test scores . . .verbal achievement (was) significantly greater than per formance (achievement), with considerable subtest scatterâ€• (Kestenbaum, 1979) . These six children presented with depression and learning problems. Of the remaining seven children, five were also depressed but the three who had been tested did not show the above cognitive profile. These data provide scanty support for Kestenbaum's suggestion that such a profile may reflect a genetic liability to manic depression (Waters, 1980b) . Although there are data which indicate a higher IQ and higher educational achievement among bipolar patients as compared with the general popu lation, only the Woodruff studies have examined these variables within families. However, Woodruff ci al did group comparisons between proband and siblings, rather than within-family analysis. They found that bipolar patients had similar IQ's to their siblings and attained the same educational levels.
Other problems with these few available reports are that the authors have either included too few bipolar subjects or, as in the case of the Woodruff studies, have used retrospective data and did not interview the sibling controls themselves. In this study all subjects, with the exception of those who committed suicide, areinterviewed.
Methods and Procedures
1. Selection of subjects. The records of consecutive admissions for manic-depression to the Royal Ottawa Hospital in the three years between 1976 and 1978 were screened. Sixty-six patients who remained in active outpatient treatment, and who met the Research Diagnostic Criteria (Spitzer, Endicott and Robins, 1977) for bipolar affective disorder, were selected. The 23 bipolar patients who had one or more adult offspring over the age of 15 were retained for this study.
Each bipolar proband was approached and inter viewed employing the Schizophrenia and Affective Disorders Scheduleâ€"life-time version (SADSâ€"L; Spitzer and Endicott, 1977) and the diagnosis was verified in all cases. Each proband was then asked to participate in a family study of affective disorder. All but one agreed. After contact with the spouses and offspring five more families were excluded from the study, two because the spouses would not participate and three because two or more of the offspring would not participate.
The six patients whose families did not participate were similar to the 17 study probands in terms of age, sex distribution, social class, age at onset of illness and number of hospitalizations. Their families were similar in size to the study families (5.1 and 5.4 members respectively).
For Following the interview, signed releases of inform ation were obtained to give us access to each offspring's pregnancy and birth records and a summary of school records. We were able to obtain parental consent for the records pertaining to offspring who had committed suicide. At the termination of the interview each offspring completed Forms A and B of the Cattell 16 Personality Factors Inventory (16PF).
The educational history comprised a detailed account of primary, secondary, tertiary and extra curricular educational achievement. Years failed, years repeated and subjects failed were all noted in chronological sequence. In addition data on remedial teaching, special class placement and other indirect evidence of academic difficulties were noted. Finally, the reasons for failure and termination of education were probed.
3. Record collection and coding. Having obtained the appropriate signed consent, the last secondary school each subject had attended was approached and the official school record was obtained. It is the practice for the current or last school of a pupil to retain his or her accumulated school records. Thus our procedure generally generated a complete official record including marks, records of IQ and other achievement testing, and the record of any special (remedial or other) education provided.
These records verified the account of education provided by each subject at interview and were also the source of IQ data. In each case concordance between the official school record and the retrospec tive interview data was sought. When records were unobtainable, interview data were the sole source. To check the accuracy of this procedure, 20 records were randomly selected and checked against interview data.
There was complete agreement on 94 per cent of items. When a disparity remained the records were relied on.
School failure was measured in three ways: (a) the number of full grades failed or necessitating placement in a special class in either primary or secondary school.
(b) the number of courses failed in secondary school. (c) the number of years in which either a course or a full grade was failed.
Educational attainment was registered on a seven point scale, as follows:
(1) Completed graduate school.
(2) Four year college graduate.
(3) 1â€"3 years college, business or trade school. (4) High school graduate.
(5) 10â€"11 years of school (part high school).
(6) 7â€"9 years of school.
(7) Under 7 years of school. IQ scores were obtained exclusively from school records. Where multiple scores were available on the same individual, the IQ score which was used was that obtained closest before the tenth birthday.
We shall restrict IQ comparisons to those possible within the sample. However, local School Board statistics yield a mean IQ for fifth-grade students in the Ottawa area of about 110. The only other relevant local comparative data is that of Beitchman ci al, who established a mean full scale IQ of 95 for 85 children attending the child psychiatric facilities of the Royal Ottawa Hospital (Beitchman ci a!, 1981). They excluded mentally retarded, learning-disabled and psychotic children. Table II ). OAD, NAD) failed a grade in primary or secondary ill offspring attained the same ultimate educational school significantly more often than the well offspring, level as the well offspring. Failure of either a grade or However, there was a trend towards more grade a course was not significantly associated with lower failure by the PAD offspring (df = 21, t = 1.73, educational attainment in any subgroup of offspring, P <0.1). Ill offspring had failed about as many although there was a trend for increased course secondary school courses as well offspring and they failure among the low achieving NAD offspring did not have significantly more years when they had (df = 6, F = 5.25, P <0.1). failed a course or a grade than the well offspring.
Diagnosis

Results
Examining the relationship between school failureTABI..a we found that the mean age of onset of illness in those 15 offspring who had experienced any failure in primary or secondary school was significantly lower (14.9 years) than in the 7 who had never failed (18.7 years). (df = 20, t = 2.34, P <0.05) (see Table III ). We therefore closely examined the time sequence of school failure in the affectively ill group, to see if it could be attributed to the onset of affective symptoms. Twelve of the 15 affectively ill offspring had had their illness onset before the age of 17 (mean age of onset was 13.5 years). We matched each one with a well offspring who had failed either a course or a grade in as many years, was of the same sex, and was within five years of the same age. For each proband-control pair, years failed before and after the proband's illness onset were tabulated. Both within each pair and between the proband and control groups, the patterns of failure were almost identical. The 12 probands had had a failure in a total of 3 years prior to illness onset and a total of 17 years after illness onset. The well controls had failed in a total of 4 years prior to â€˜¿ illness onset date' (the age the matched proband became ill) and in a total of 17 years after â€˜¿ illness onset date'. Forthermore, the mean
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Age of onset of affective disorder and academic performance highest level of attainment of the probands was not significantly different from that of the controls (4.1 and 4.4 respectively). That is, failure shows the same time sequence in affectively ill offspring as in matched well offspring, and was not concentrated in the period preceding the onset ofaffective illness.
Intelligence quotients
Of the 55 offspring in our study, it has been possible to obtain full scale IQ data on only 38. These are tabulated in Table IV . Records were unobtainable on 17 offspring for a number of reasons, generally because of loss, or the policies of some local School Boards systematically to destroy records seven years after students graduate. Offspring whose records were unobtainable were similar in terms of prevalence of illness, age, sex, school attainment and school failure to those for whom records were obtained.
There are serious limitations with this IQ data, in that tests were not administered at the same age or grade level for each subject, and a number of different tests of IQ wereused, depending ontheSchool Board under which the child came. Nevertheless all IQ scores were standardized to a similar mean (100) and standard deviation (15).
The mean IQ of the sample was 109.7 (range, 88â€"143; S.D. 10.4). There was a non-significant trend for the subjects with affective disorder (PAD, OAD) to have a higher IQ than the well and NM) subjects.
For 12 subjects, verbal and performance IQ (VIQ, PIQ) data were available in addition to full scale IQ.
Three were ill (one PAD, one OAD, one NM)) and nine were well. For the well subjects the mean PIQ was 110.7 and the mean VIQ was 104.2. For the ill subjects, mean PIQ was 108.3 and mean VIQ was 103.3
Discussion
Our school performance and IQ data suggests that, in general, affectively Ill offspring with primary and other affective disorders do no better at school, progress no further academically and are no more intelligent than their well siblings. Thus in contrast to schizophrenics, who do poorly at school compared Those PAD and OAD offspring who had failed at school had a significantly earlier illness onset. How ever, their failure could not be definitely or clearly attributed to the onset of affective symptoms. Their time sequence of failure was identical to that of their well, but also failing, siblings, and suggests that both groups may have been failing for the same reasons, which were independent of the development of affective disorder. Those who failed did not have a lower IQ, so it could not be said that their earlier age ofonset reflected any cognitive impairment.
Our limited PIQ/VIQ data do not support the hypothesis of Kestenbaum. We did not find a higher verbal intelligence quotient in the ill offspring; rather, they had a slightly lower verbal than per formance quotient, a pattern identical to that which we found in the well offspring.
Thus our data have not demonstrated any clear cognitive advantage held by affectively ill offspring which might explain the high social status and educational and occupational achievement of the families of bipolar patients (Waters, 1980a).
It is possible, however, that our data are less than complete. A factor which may have significantly skewed the data is the youth of the offspring. Their mean age was 28 years, which put them less than halfway through the period of risk for primary affective disorders (15â€"65 years). We may find that the highest achievers are clustered in the late-onset cases, and that, at this early point, their presence in the well group artificially inflates the achievement variables of that group. Late onset cases may manifest incomplete penetrance of the gene, and they may reap the advantages of the genotype and suffer fewer of the disadvantages. This hypothesis deserves further study.
